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Desii^tned to meet th^ job-xelated jnetric /measurement 
needs of students interested in becoming- dietetic xechDiciaiis, this 
instructional package is one -of , f ite for the health occupations 
dustier, p^girt of a set of 55 packagers for metric instruction in 
different o<;cupations. The package i^ intended f^f .Students who 
already knOw the occupational terminology, measurement terms, and 
tools currently in use. Each- of the five units in* this instructional 
package contains performance objectives , ^l^rning activities, and 
supporting information in the form of text^exerCises, and tables* In 
addition, suggested teaching techniques afe^inciaded. At the back of - 
the package are ob jectiv^e-based evaluationwltems, a page of answers 
to'^the exercises and tests; a list of njetric materials needed f o±' the 
activi^ties, References, and a list of supp^j-^rs. The material is . 
designed to accommodate a variety of individual teaching and learning ^ 
styles, e.g*, independent study,, small groiip, or whole-class i> 
activity. Exercises are intended to facilitate experiences witii 
taeasurement iiistruments, tools, and devices used in this occupation 
and job-related tasks of estimating and measuring. ^Onit I, a general 
introduction to the' metric, system^ of measurement, provides informal, ^ 
hands-on e'xperiences for the students. This unit enables students, to ^ 
become, familiar with the basic metric units,, their symbols, and 
measurement instruments; and to develop a set of mental references 
for metric values. The i^ric system of notatdon .also* is explained. 
Unit, 2 provides the. metric terms which are ' used in this occupation 
and gives experience with occ^lpatiohal measurement tasks. Unit 3 
fdcuses on job-related metric equivalents and tfceir relationships. 
Unit 4 provides experience with recognizing add using metric ^ 
-iiistruments and tools in occupational ine^Surement tasks. jIt also 
provides experience in comparing metric a^d customary measurenfent 
instruments.^ Unit, 5 is designed to give students practice in ^ 
converting customary ajra metric measurements, ^;jL^^ill considered 
seful (^ring- ±^e transition to metric in each occupation. \^EL) ^ 
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TEACHING AN5lEARNIN,G 
THE METRIC SYSTEM ' 



This metric instructional package was designed to meet job-related 
inetric measurfement needs; of students, To use tliis paclcage students 
should already know the occupational terminology, measurement 
terms, and tools currently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution, ' 

Each of the five urtits of instruction contains performance objec- 
tives, learning activities, and supporting information in the form^ of 
text, exercises, and tables. In addition, sijggested teaching techniques 
'are Included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of rdetric 
materials needed for the activities, references, and a list of suppliers. ■ 

f ' , 

: Classroom experiences with this instructional package suggest the 
following teaching-learning strategies: 

' 1. Let the filst experiences be informal to make hjarning the metric 
system fun. - ^ ' . 

'\" ' 

i ,.2. Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric.*' Comparing 
^ metric units to customary' units can be confusing. " 

' 3. • Students will learn quickly to estimate and measure in metriCunits 
^ by "doing." 

4. Students should have experience with measuring activities before 
getting too much information, , 

5. Move through the units in an order which emphasizes the- sim- , ' 
plicity.of the inetric system (e.g., length to area to volume). 

6. Teach one concept at a time to avoid bverwjielming students with 
^ too much material 

Ui>it 1 is a general introduction to the metric system of measu^:^ ] 
' ment whicd provides informaUanc|s:on experiences for the students. J 
' This unit enables students to become familiar with the. basic metric 
units, their symbols, and*measureijient instruments; and to develop a 
set of mental references for metric values. The metric system gf nota- 
^^V^.o is explained. • ^ 

/EMC • ^ , 



Unit 2 provides tha metric terms which are used in this occupation 
and gives experience^ltb occupational meaiurement tasks^j' 

Units focuses on job-related metric equivalents andHheir relation- 
ships. ' " ' 



Unit 4 provides experience- with recognizing and using metric 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary ineasurement in- 
struments. , ' / ' 

Units is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric'' 
and avoitf^comparing cust6mary and metric units, liowever, skill with 
conversion tables will be useful duriiig^the transition to metric in^each 
occupation. 

Using These Instmctional Materials • 

This package was designed to* help students learn a core of knowl- 
edge -about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-relate6 tasks of esipatfhg 
and measuring.. : ' 

This \ni ructional package^lso was designed to accommodate a 
variety of individial teaching and learning styles. Teachers Sre encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets may be given to students for selif-study. References 
may be uSed as supplemental resources, Exercises may be.used in inde- ' 
pendent study, small groups, or whole-class activities. AH of the ■ 
materials canlbe expanded by the teacher. 

' Gloria S Cooper 



(kiel 'H. Magisoj" ' 
Editors , 



This publicaiion was developed pursuarw lo contract No. OEC474-9335 with the 
Bureau of Occupational and Adult Education, U S. Department of Health. Educa- 
tion and Welfare. However, the opinions expressed herein do nat necessarily 
reflect the position or policy of the U.S. Office of Education and no official 
endorsement by the U.S Office of Education should be inferred. 
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UNIT 



SUGGESTED TEACHING SEQUENCE 

. , S ' 

, ' 1. These introductory exercises may require 
^ two or three teaching periods for all five 

areas of measurement. 

2. Exercises should be followed in the o):der 
given to best show the relationship 
between length, area, and voluirie. 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
r for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. ^ 

6. Present information on notation and 
make Table 1 available, 

7. Follow up with group discussion of 
activities.v ' ■ 



•Other school departments may have devices which 
can b? used. Metric suppliers are listed in the reference 
section. r 



OBJE,CTIVBS , , , .' . , , • 

The studerit will demonstrate these skills for the Linear, Area, Volimie or Capacity) Mass. and 
Temperature Exercises, using the metric terms and measurement devices listed here, d 





/SKILLS ' 

* 1. Recognize and uie the 
' unit and iti lymbol for: 

2 Select. UM.ind Kid th« 
ippropriite raeiiurin| 
inilnimenti for: 

'3. , Stitp »howi 
phyiicil reference (or; 


EXERCISES 


Lineir 

(Pp.3-<) 


' Art! 

(pp.&'6) 


yolume or Capacity 
(PP.7'8J ' . 


Mail 

(pp,9l0) , 


Tempentun 

(p. 11) 


mllllfnptfp /fnnr^ 

illlllllllCMC yillMI/ 

centimetre (cm) 
mrtre (m| 


iQuare 
centimetre 
(cm^) 

iquire 
metre 

(m^) 


^cubic centi- 
metjjll (cm^) 

cubic metre 
♦ Im^) ■ 

litre (1) 

millilitre(mi) 


gram (gl 
kilogram (kg) 


degree Celiiut ; 


4,^ , Eitlmilewitfiin 25^ 
ortheicluilmeiiure 

. / .... _ 


height, width, or 
lenglh of objects 


the area of 
l^ven iu|[face 


capacity of 
contiinen 


the mau of object! ^ 
in gnnu and kilQ- 
grami 


the l«mpcrilure of ^ 
the air or I liquid 


5.. Reidcorreclly 


metre ttick, metric 
,tjpe Meuure, and 
metric rulen 




\ 

meuuremenl^ 
on graduated , 
volume meiaur- 
in| devicei 


a kilogrart) icale 
and 1 grim icile 


A Celiiui thermometer 


' \ ■ 
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RULES OF NOTATION 

1, " Symbols are not capitalized, unless the unit is a proper name (mm not MM). 

2, , Symbols are not followed by periods (m not m.). 

3, Symbols are not followed by an s for plurals (25 gnof 25 gs). ^. 

4, A space separates the numerals from the unit symbols (4,1 noMl), • , . 

5 Spaces<fiot commas, are used to separate large numbers into groups of three 
digits (45 271 km not 45,271 km), { ' ■ . 

/^6. A zero precedes the decimal point'if the number is less thai) one (0.52 g not .52 g). ^ 

7. Litre and 'metre can be spelled'either with in -re or -er ending,. 
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METRIC UNITS, SYMBOIS, AND REFEIRENTS 



Quantity 



Length 



Area . 



Volume and 
Capacity 



Mass 



f^Jh THBC 



Metric Unit 



millimetre 



centimetre 



metie 



kilometre 



square 
centimetre 



square meire - ; 



hectare 



millilitre 



litre ' 



cubic 

centimetre 



cubic metre 



milligram ^ 



kilogram 



metric ton 

(1 OOOkilojrams) ^ 



Symbol 



mhi ^ Thickness of dime or paper 
N;lip wire 



on 



cm 



ha 



ml 



cm 



mg 



ii. 



Useful Referents 



Width of paper clip 



Height of door about 2 m 



12-minute walking distance: 



Area of this space 



Area pf card table top 



Football field including sidelines 
'and end > zones 



Teaspoon is 5 ml 



A little more than 1 quart 



Volume of this container 

V 



A little more than a cubic yard 



Apple seed about 10 mg, grain of 
salt, 1 mg 



Nickel about 5g« 



Webster's Collegiate Dictionary 



Volkswagen Beetle 
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Table 1-a 



METRIC PREFIXES k 



Multiples and , 
Submultiples 




^ymbols 


1 000 000 = 10^ 


mega(mTga)< ( 


J M ' 


1 000 = 10^ 


kilo (kilo) 


• k 


ioo=ioV" 


'liecto'lhek'to) 


'. h . 


IQ--10'' 


'deka(deka) 

■ ■ ; 


da 


Base Unit 1 = lO" 


I. 




0.1 = 10"' 


(leci(desi) 


d 


0,01 = 10"^ 


<>> 

centi (s?n'ti) 


c 


0.001 = 10'^ 


^li (mill) 


ni 


o,oo'booi = io"^ 


micro (mi'kro) 





Table 1-b 



V 



'1 



X. 



LimEAR MEASUREMENT ACTIVITIES 

Metre, Centimetre, Millimetre 




I. THE METRE (m) , . 

, . A. DEVELOP A FEELING FOR THE SIZE OF A I€TRE 

1. Pick up'one of the metre 
' ^ sticks and stand it up on the 
floor, Hold it in place with 
one hand. Wa\ai:ound the 
stick. Now stand next to 
. the stick, With your o:' !- 
hand, touch yourself V ere 
.the top of the metre stick 
comes on you. 



THATIS HOW HIGH A METRE-IS! 



3.' Choose a partner to itend' i 
at your side, Move.apart 
so that you can put one ' ' 
.en(Jofa metre stick on 
your partner's slfoulder 
and the other end on 
your shoulder. Look at 
the space between you. 



THAT IS THE WIDTH OF A METRE! 




B. DEVELOP YOUR ABILITY. TO ESTIMATE IN METRES 
t • 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
body, : ' 

I , ■ . ■ 

. ^ For each of the following items: 

Estimate the size of the items and write your el!)^te in the 
ESTIMATE column, Measure the size with your iiietre stick 
and write the'answer in the MEASUREMENT column. 



2. ^ Hold one arm out straight 
at shoulder height. Put ' 
the metre stick along this 
armuntiUhe end hits the 
end of your fingers. WTiere 
\j8 the other ejjd of the 
metre stick? Touch your- 
self at that end. 



THAT IS HOtvLONG^A METRE IS! 



V 
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Decide hdw cloJe your estimate was to the actual melsure. If 
your estimate was within 25% of the actual measure you' are a 
"Metric Marvel,'' i . 

' - ■ ■ ■ , : 

^ HowQose 
; Estimate Measurement Were You? 
(in) (m) • • • , 



Height of dooi: knob 
froiii floor, 

Height of door. . 

3, Length of table. 

■4, Witithipf^ble, 

5, Length of wait 
this room. 

6. Distance from 
you to wall. 



X V 



^ ■'^ Exercise 1 

(continued on next piage) |j 



n: THECEM"IMETPtcm)" ' 



it 



; f > 



;/ There are 100 centimetres in'on* metr*/ If there' are 4'metres and , • 
3,centimetr^S'jou Wri.te 403 cm [(4 cm) + 3 cm =.400" cm . 



III, "THE MILLIMETRE (mm) \ . | 

There, are 10 millimetres in one cf'htinijetre'.' When a mlasuremeift^js* 
-V 2 centiin^res'and 5 millimetres, you write'25 mm [f2 x 10 mmj' 
, ' 1 5 -mm = 20 mm + 5" mm] . There are 1 ()/)0 mm in 1 m.. 



k' develop A%ELINGf or f]J£SIZ,E.OI^CEKTI^ffi^^^ . DEVELOP A FEELING FOR ThAe OF A MLLIMETRE , ^ 



* 1. ^Hold^fe'metMcnjlerag 



■ 'iv 2/ . Measurejour thumb froM the first joint to the end. ' ^ 

/ ^^ ' • cm; , ; . - ' \ 

- • 3. ^Usethtmetric'ruler to find the width' of your palm, ' 
* cm . ^ • ► 

, ' '; j^.^..^"2feuVey6!jf index orpo 



0. ■ iwasiire your wrist with a tape measure. }J!hat is the distance 
' around it?*^ crti ' ' \ i 



'•^Using a ruler marked i'n millimetres, measure: 

^ sir. Thickness ofu paper clip-v^ire. » 
2. ijhjckness pfyour fingernail. . _ 

' 3; Width olyoqf fingernail. - _ 
4/ Diameter'(width)ofacoin. * 
5. biameter (tlvickness) of your pencil _ 

, .^6. ' Mdth of a postage stamp. , _ 



mm. 

mm 
m^ 
mm. 
mm 
mm < 



cm 



^. 6. * Use ta^e rapure to find your waist size. 



B. DEVELOP.YO^R ABILITY TO ESTIMATE IN CENTIMETRES . 

You ar^now ready to estimate in centimetres. "For each of the 
^ following items, follow the procedures used for estimating in ' 



metres. 



HowGose' 

Estimate Measurement Were You? 
(cm) (cm) 



B. DEVELOP YOU^ABILIT^ TO ESTIMATE IN MILLIMETRES 

' ' ' You are now ready to'estima^e in millimetres. I'or each of the- « 

following items, follow th,e procedures used for estimating in 
' • metres. " ' • i, 

• , How Close 

• Estimate Measurement Were' You? , 
^ \ (mmj , (mm) 
1, Thickness of a ■■ ' . • ' 

. nitkel. _____ ' 



1. Length of ^paper 
clip. 

2. Diameter (width) 
of a coin.' • 

3. ' W^thofa 

postage stamp. 

4. Length of a 
pencil. 

5. IVidth of a sheet 
of paper. 



f JLL THEO 



c. 
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2/ Diameter (thickness) 
' 'pfaholt! 

3. Length of a bolt. 

4. " Widthof ashe&t 

ofp|)er. ' . 

5. fttcknessofaboard 
'Ordesk'top. f • 

6. . Thickness of a ' 
button.^ ^ 



Exercise 1 



AREA MEASUREMENT 

Square Centimetre, Square.Metre 



r. 



: WHEN YOU DBSCRIBETHMREA OF SOMETHING, YOU ARE 
■ ' SAYING HOW itof^RES OF A GIVEN SIZE- IT TAKES TO 



COVSRTHEHJRM. 
I." THE SQUARE CENTIMETRE (cm^)' 



a: develop a FEELING for a square CENTI^WRE 

I". 'Take a clear plastic grid, o^use th;^ grid on page 6. 

2, Measure the length andVidth of one of thes^rnall 

* \ squares wilh a centin^tr^ ruler. ■ 

. ' ." • 

r ■ '. • • THATIS<ONESCjUARE.CENTIMETRE!. : / 

*1 • '' ' . ' . . , ' 

, - > . • \ , ' 

^ . . ' .' 

,3. Place your fingernail over the grid. About how niany 

• . . .^quares does it talte to cover your fingernail? . •' 

• ^cin^ 

4. Place a coin over the grid. About b6w. many squares 



5, 



B.-^EVEtOP YOUR ABILITY TO ESflMATEJN SQUARE 
'C^NTIMETHES • • ' . 

You are now ready to"develqp your ability to estimate • 
in square centimetres. . 

.Remember the size of a squa^ centimetre. For each of the 
, following items; follow the procedures used for estimating in ^ 
metres.-' 

■. . . 
> X, ■ ■• • j( ' "-J' * HowQose 

. , Estimate Measurement Were You? 

' , (cm?) W) - 



( 



1. "'Index card. 

2. Book cbver. 

3. 'Photograph. , 

4.. Wmdowpaneor 
desk" top. 

\ ■■' ■ ■ 




^ — 



If TH 



does it take to cOverthe coin?. 



.cm* 



5. Place a postage stan^ over ttie grid. About how many 

squares does it take to cover the postage stamp? 
. cm^ J, ; 



6. Place an envelope^ver 'the grid. About how many 
squares does it take to cover the eiivelope? , 

' cm ■ . / ■ 

7. Measure the length and widtb of the envelope in centi- 
metres. Length.: cm'; width. ^cm. 

^ Multiply to find the area in square centimetres. 

1 cmV How 



cmx 



cmf 



close are the answers you have in 6, and in 7,? 



. .11' THRSQUARE METRE (mJ) 

• ' A. D^LOP A FEELING FOJl A SQUARE METRE " • 

^ I Tape four metre sticks together to mike a square which * 
: is one metre long and one metre .wide. ^ • 

2, Hold the square up with one side on the floor to see how 

' ; big it is. 

. _ ' 3, Place the square on.the floor in a comer. Step back and 
' - ' look, See how much floor space it covers. 

4. Place the square oto a table top or desk to see how ; 
much space it c^rs. . ' 

5, Place thesquare against the bottom of a door. See how 
much oWfhe .door it covers, How many squares would it 
take^o cover the door? 

THIS IS HOW BIG A SQUARE METRE IS! ^ ' ■ 
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\ Exercise 2 

(continued on next^age) 



0 



\ 
\ 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
, .METRES ' ( ■ 

YwiJare now ready to estimate in square metres. 'Follow, the 
\^ procedures used for estimating ill metres. ' 

• , - , HfewClose 
Estimate IVleasurement Were You? 
(ra^) (m^) ' 

1! Door.' ^ 

2. 4'ull sheet of'' 
, newspaper. 

3. . ChallcboaKj'or- 

bulletin board. 

4. " Floor, 

5. Wall. 

6. Wall chart,or posj^j 

7. Side of file cabinet 



CENTIMETRE GRID 
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Exercise 2 



VOLUME MEASUtilEMENT ffiTIVITIES 

Cubic Centimetre, Litre, Millilitre, Cubic Metre 

'l. THE CUBIC CENTIMETRE (cm^) , " . , / 

A. devel'op a feeling for the cubic centimetre 

■ ■ ^ 1. Pick up a colored plastic eube. 'Measure its lengtH, 
hejjght, and width in centimetres. 



i4 



■ . (j/HAT IS ONE CUBIC CENTIMETRE! 
2. Find the volume of-a plasti(|ljtre box. 



/ 



a. Place a ROW of cubes against the bottom of wide 
of the box. How ni^ny cubes fit in the rowl 



b. Place another ROW of cubes' against an jd^ining side 
•of the box. How many rows fit insidhhe box 
to make one layer of cubes?. 

How manj? cubes in e£ich row^ 



How many cubes in the layer in the bottom of the 
box?: • ' . 

c., Stand a RdW of cubes up against the side of the box 
Ho\^ many Li^VERS would fit in the box? 

' How many cubes in eafh layer? 

How many cubes fit in the^box altogether?. i. 

* THE VOLUME OF THE BOX IS,_ ^CUBIC 

■ CENTIMETRES. 



i 



B, DEVELOP YOUR ABILITY TO'ESTIMATE IN CUBIC 
CENTIMETRES / 

Yoy are now ready to develop yojar ability to estimate 
in cubic centimetres. / ' 

Remember the size of a cubic centimetre, For each of 
the followW items,, use the procedures for estimating in 
•metres. \ ' , " : * 

\ , HowQose 
' ' Estimate Measurement aWere You? 



\ 



^X, Index card file 
^ ■ box, • , rv 

2. Freezer container 

\ 3. Paper clip box. 
\ \ 
'4. Box of staples. 

Ii; TkELlTREd) \ , 

A. DEVELO^AFEtaGFORALITRE. 




i Measure me length, width, and height of the box in • . ^ 
ceriiimetres. Length cm; width .(im; - ' 

' height _j cm/jiultiply these nunibers to fijid, ' 

the volume in cubic centimetres. 



cmx 



cmx 



c 

cm = 



Are the answers the same in cand d.? 



1. Take a one litre beaker and fill it with water. . 

2. Pour th^ water into paper cups, filling each' as full as you 
usually do. How many cups do you fill? 

X THAT IS HOW MUCH IS IN ONE LITRE! 

3. Fill the litre container with rice. ' 

I THAT IsHw MUCH IT TAKES TO FILL A ONE' 
LITRE CONTAINER! ' ■ 
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Exercises 

(continued on next page) 



i B. DEVELOP YOUR ABILITY TO ESTIMATE IKilTRES 

/I ■ ■ ■ ' V 

V J You are now ready to develop your ability to estimate ]A 
litres. To write iwo and one-half litres, you write 2 or 
2.5 litres, ho write one-half litre, wu-^te-Oi-Vor-O.S 
' Utre. To write twaa^idthree-fourtns litres, you write 'J 



2.751, or 2.75 litrel 



For each of the following items, use the procedures for I 
^ , estimating in metres. ^ J^^^ 

' / ' ^ ^ Estimate iJfeasuremeflU WereYou? 

I .A (1) J ^ 

1. Medium-size . ^ \ • 
freezer copitainer. . 

^2. large freezer ^ ^ 
containej. 

3. Small freezer • 
container. 

4. ^ Bottle or jug. 
in. THEjlLLILITRE(ml) 



f 0 t .1 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES . 

You arfe now ready to estimate in millilitres. Follow the ^ 
procedures used for estimating me'tres. . , ' 

, ' • ' • ■ ' 'Howaose 

Estimate Measurement JVereYoii? 
(ml) (ml) > 

1. Small juic^ can. ' ' . ^ \ 

.2. ^Paper cup or tea ' • ' ' \ 

cup,. : — 

3. Soft drink can. ^ . ' 

Bottle. ' • 



J. 



■ M 



W. THE CUBIC METRE (mV " 

/a. develq^afeeungfora cubic mJtre > 

1. Place a one metre square on the floor next to the wall. 

*• ■ ' 

2". Measure a metre UP the wall. 



There are 1 000 millilitres in One 1^.' 1 OOO ml = 1 litre. Half 
a litre is 500 millilitres, or 0.5 litre^- 500 1 



A, . develop a feeling for a millilitre 




3. Picture a boxAhat w/jjd fit into that spa 
, THAT IS THE VOLUME OF ONE CUBIC METREl 




: 1 '■/.if. 




1: , Examine a centimetre cube. Anything which holc|^ 
1 cmHolds 1 ml. • 

^ 2/ Fill a 1 millilitre measuring spoon with rice. I^mpty 
spoon into your hand. Carefully pdur the rice into a 
small pile on a sheet of paper. : , 

THAT IS HOW*MUCH ONEMLLILITRE IS! 

3. .f ilfthe 5 fnl s Jon, with i^ce. - ?M tlrfnce into another 
• pile on thej^^f-^paper. * 

THAT IS 5 MILLILITRES, OR ONE TEASPOON! 

the 15 ml spoon with rice. Pour the ric^ihto a third 
. pile on t;he paper. ^ 

llAT IS 15 MILLILITRES, OR ONE T.-^BLESPOON! ' 
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- B.' DEVELOP YOUR ABILITY TO ESTIMATE IN C#BICMEtl!ES 

inia/n 

uresu^ed before. 

(ra^j (m^J 



For each of the^following items, follow the estiniating proced- ' 

' ~ ' y J 

li How Close 

Estimate Measurement Were You? 

(ra^j (m^J 



1. Office desk. 

2. File cabinet. 

3. Small room. 
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Exercises 



MASS (WEIGHT) MEASUREMENT A 
* 'Kilogram-, Gr^m ' 



tjie mass of an object is a measTir^oUheamount of matter in the 
object, This amount is always the ^gme unless you add or sujjtract some 
matterfrom the object. Weight is the term that mostpeople use whefi 
'^ey i«an mass. The weight of an object is affected by gravity; the 
mass of an object is not. .For example, the weight of a person on earth ^ 
might be.l20 p6unds;-that same person's weight on the moon wofifd be 
20 pounds. This difference is because the pull of gravity on the moon 
is'lessiijian the pull of gravity on earth. Aperson's mass on the earth ■ 
and on the rabon would be the same. , TJhe metric systemi^'es not 
measure weight-it measures mass. We will use tjie term mass here. 

,* The symbol for gram is g. ' i I ' 

ThVsymbol for kilogram is kg. • ' ^ 
' > . There are 1 000 grams in one kilogram, or 1 000 g = 1 kg. ■ ■ , ; 
^ ' 'Half a kilogram' can be written as-^Ofllfcir 0.5 kg. 




AVarter pfs^ilogram can b^ writt£rt.'^250 g,or 0.25 kg. 
Two and three-fourths kilp^aras is writien as -2.75 kg. 



I. THE KILOGRAM (kg), 

I '^DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, find the mass of the items onlhe table. 
Beforejou find the mai^ notice how heavy the object "feels" 
I and,con1pare it to the reading on the scale or balance. 




06" 
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1. yl kilogram box. 

2. "^xtbook. 

3. Bag of sugar, 



Mass 
(kg) 



Package of paper. 
Your own mass. 



V 



B. DEVELOP yoUR ABILITY TO ESTIMATE IN KliOGRAMS . 

For the following iteflfs ESTIMATE th^ mass' of the object in 
. kilograms, the^j use the scale or^alanc|to fjijd ths'exact mass' 
ofthe object. Write the exact massin the■■^ffiisURfiMENT ' \ \ 
column. Determii)e.ho> close ^g^stisjiate is: ' ■ ' 

How Qose 

Estimate Measureknt- Were You? 
(kg) . ' 



Bag of rice. 

■Bag of nails., * 

Large purse or 
briefcase. - 

Another person. 

A few books.' 



-J 
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(continued on next page) 
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ii.^,fijEdRAM(g)K • . ; : 

A. DEVELOP.A FEELING FOR'a'gRAM 



1. Take a colored plastic cube, Hold it in your l^and, 
Shake the cube in yourffilmas-if shaking dice. Fee] the 
■ pressure on your ]kk when the cu^e is in 'moti6n, then 
wh^ it is not in motion. W- ' ' [ , 

TijAT IS HOWHEAVY A GRAM IS! . ' 

A. ■• " ^' 

y Tafee a second cube and'^ttach it. to the %t.' Shake .the 
'^'cubesiin first one Hand and then; the other hand; rest • '' , 
the cubes near the tips of your fingers, moving ^^o(ir\ 
hand up and down. . • '> \ 



THATUS THE MASS OF TWO GRAMS! 



3. Take five cubes in one handand shake them around, 
t . , THAflS THE MASS OF FIVE GRAMS! 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS 

You are now ready to your ability tcr estimate in 
grams. Remember how hJavv the 1 gra^m cube is, hpw heavy 
. the two gram cubs are, and how heavy' tlie'five'grara cubes 
are. For eac^i of the following itens^ foUdJv the procedures 
used for estimating in kilograms. ' ' ' * • ' 



. ' How Close 

Estimate Measurement Were You? 

(g) ^ , (g) ■ : , 



1. 

3, 

4.' 
5. 
6, 



Two thumbtacks. 

Pencil. : 

Two-page letter 
and wvelope. 

Nickel. - 

Apple. 

Package of 
margafine. 



•IT 
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TEMPERATURE MEASUREMENT ACTIVITIES ' 
Degree Celsius " 



4> 
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I. DEGREE CELSIUS Cf)' 

j . 

Degree Celsius ("C) is the metric measure for temperature. 
. A.' DEVELOP ATOIfjc FOR DEGREE CELSIUS ■ 
. Take a Celsius thermometer. Look at'the marks on it. 




1. 



Find 0 degrees.. 

WATER FREEZES AT ZERO DEGREES'CELSIUS (Vc) 
WATER BOILS AT 100 DEGREES CELSIUS (lOO'C) ^ 



Find the temperature of the room, 
roora'cool, warm, or about right?. 



X. Is the 



into a Cwtainer. 



3. Put some hot water from the faucet ; 
Find the temperature. °C. Dip jour finger 

, .quickly in and out of the water. Is the wate'r very hot, 
hot, or just warm? 

4. Put some'cold water in a container with a thermometer. 

■ • • Find the temperature. °C. Dip your finger into 

the water. Is it cool, cold, or very cold? I 

5. Bend your arm with the insids of your elbow around the 
bottom of the thermometer. After about three minutes 
find the temperature. °C. Your skin tempera- 
ture is not as high as your body tenjperature. 

■ NORMAL BODY TEMPfeRATURE IS 37 DEGREES - 
CELSIUS (37°C). . 

AFEVERjS39°C. 

A VERY HIGH FEVER IS 40°C. • ' . ' ' 



B. 



DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS ■ 

For each item, ESTIMATE and write down many degrees 
Celsius you think it is, Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments ar'e. 

' . , How Close 

Estimate Measurement 'Wei"? You? 

• rc) rc) 



1. 



Mix sonje.hot and 
cold water in a ' ^ 
container. Dip your 
' finger into the 
' water. 

2. Pour out son^i ' 
the water, Adi^ some 
hot water. Dip your^ 
finger quickly ' into 
the water. 

3. , Outdoor tempe.ra- 
. ture. 



4. Sunny window sill. [ 

5. Mix of ice and water. C 

6. Temperature at 

floor. '* . 



Temperature at 
ceiling. 
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Exercise 5 



UNIT 




OBJECriVBS 

The studenf will recognize and use the-metric 
teniB, units, arid syntols used in this occupa- 
tion. 

• Given a metric unit, state its use in this 
occupation. 

• Given a nfeasurement task in this occupa- 
tion, select 0^ appropriate metric unit^ 
and measurement tool. 



SUGGESTED TEACHING SEQUENCE 



1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss with students how to read the ' 
^ tools, 

i 

3. Present and havestudents discuss 
' Information Sheet 2 and Table 1 

4. . Have students learn occupatibnally- 

related metric measurements by complet- 
ing Exercises 6 and 7. 

5. Test performance by using Section A of 
"Testing Afetric Abilities." 
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METRICS IN THIS OCCUPATION 



Changeover to the metricsy^temis under way. Large corporations are already using 
metric measurement to.competeln the world market. The metric system hastieen used in 
various parts of industrial and^cientific communities for years. Legislation, passed in 
1975, authorizes an orderiy transition to use of the metric system. As businesses and 
industries make thfs metric changeover, employees will need to use metric measurement 
in job-related tasks. ^ • ^ , . . / ' 

Table 2 lists those metric terns which are m^ commonly used in this occupation. 
These terms are replacing the measurement units used currently. What kinds of job- i 
related taisks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them. See if you 
can add to thf list of uses beside each metric term. 



\ 



/ 
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Inforination Sheet 2 



0 



Qttutitir 


Unit , 


/Sym^. 


Use / - 


Length 

f 


raiDlinetre 


/ mm ' 


lUcknesi of dou^, meat. 


centimetie 

" ' • - i 


cm ' 

^ — 4 


Ibicfaiess of dottj^ and meat; dimensloDS of pansi work sur&^ 
(e|, toast«r, refrigerator); diameter oftooUei^neat patties, utensD slie, 
y dotliingsiUi paper products. \ < 


metre ) 


m 


I'I'Flocff dimensions. 


Am 


iquaiecentimetn ,f 


cm^ 


Work surfaces, storage areas, paper producti, equipment s^ 

' T 


squatemetn; ' ' 




Volume/Capacity^ 

a 


mlMtre, j , 


ml 


1- * 

; Measuring liquid ingredients, cleanerLsanitisers; tin or can sizes,' storage and « • 
serving containers, deaning equipment, dishwasher, preparatiop and mixing 
bowls, capacity of equipment (coffee urn, steam iacketed kettle),|itrigeration 
and freezer capacity.* 


litw J 


1 


ckibicmcitie 


m' 


Cold storage area (bulk stock). ' \ 


Man 


^ — ^ — , 


i 


Ordering and receiving dry ingr^ents (seasoning), cans or containers of ^ 
food and fpod supplies, product size (mass of roast, l6af of bread; box of 
diicken parts), quantity purdiases (potatoes, flour), mtiS^ liquid and 
dry ingredients by massXwei^t). ^ 


kilogram ^ ^ /' 


H 

a 


metric ton 


t 


Ordering and receiving dry ingredients (flour, sugar). 


Tempenture 


degree Celsius 


\ 


^ ^ ; r 

Oven, room, dry storage, refrigeration and freezing, serving holding^ . 
deaning ana samtizing, preparation temperaturesicoiiee Drewingi. 


Pressure 


Idlopascall 


kPa 


oteam pressure, (cooxer). 


DOutions ^ . 


mlMtresperlitEe 


ml/1 


' Qeaners,samtizers,zoodprepaxaiion[romconoeniraies. 


grams per litre 


gA 


Adding dry concentrates to liquids (deaners). 


Food Energy 
* 


Idlojoule 


U ' 


The energy value of foods, energy requirements of people, energy content of 
diets (100 calone apple, about 400 kJ), diabetic mstruction or exchange. 


megajoule 
> 




Calculating, recordmg ana reportiQgjioiai or mcuonaj inia&e* 


idlojoules per gram 


U/g ^ 


Calculating portion serving size, counting food energy value intake, « intake, 
planning menus, making purchasing decisions. 


Idlojoulesper kilogram 


U/kg 


' kilojoulesperday 


U/d 


Energy content of diet requkements (2000 calorie diet, about 
- 8000 kJ/d, calculating and planning therapeutic diets. 


megajpules'perday 


MJ/d 






dzM. Capdtycouldbe glMih cttbi^inetra 


«A final decision has not been made by U.S. appliance manuiactuim rot remgeraior ana nwwi 
Obtain cuirentinforniation bom AsiocUtion of Home Appliance Manutktuien. * 


^^^^V r. 


y Table 2 



ERicVli^-^ 
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i TRYING OUT METRIC UNITS 



.1 ' ■ 

To give you practice with m'etric units, first estimate the measure- 
•' ments of tlie items below, Write down your best guess next to the item, 
Then actually measure the item and write, down your answers using the 
correct metric symbols. The nfore you practice, the easierit will be. 




J * 


LSUulalt 


A 1 1 nl 

nciuaj 




1 fi Measurinp cud (metric^ ■ 








1 7 iliiipp HppsntPT 

X ( , vUttC UvUCUibCi 








Pi.' 1 

Estimate 


A i. 1 

Actual 




18, Stc^ge container 






Length 

, 'J i Cookie 






19. Bucket 






2. Spatula length 




' 


20. Small box or package 






3. Oven door height 








Preparation bowl 






•I- Serving ban depth 


> 




22. Capacity of preparation pan 






5- Diameter of hamburger patly 






Mass ■ ■ , 
23. Empty measuring cup 

• 






6. Le^rig^of c^^^ 






Distance of oven shelf rack 
\ from heating element 






24, Full measurinj^cup ' ' 






. ^ 8, Diameter of cake pan 






25, Portion^of meat 






9. Thickness of cake wedge ■ 




1— 


26, Cup of flour ' \ 

— _:2 — ^ 






Area . \ 
10. Cutting table 




\ 


27. Cup of sugar \ 






11. Oven rack 






28, Loaf of bread 






12. btorage shell , 






Temp(^rature 
29,iVann oven 






13. Piece of paper 






30, Room 






• 14, Cookie sheet 






31. Ice water 






. Volume/Capacity 

15. Detergent diSpenser. 


t ' 


* 

* 


32. Hot tap water 
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MEASURING WITHMETRICS . 

It IS irfprtant to know what metric measurement to use. Show 
what measurement to use in the following situations. 



1. Dimensjinsofpan: 

..Tit 

i ' Lejgth 


— — \ 


b. WiHth • 


■ 


c: Depth 




2. Thickne8S,)9f clveese or meat j 


> * 


3. Diameter of plate cover 


1 


4. Size of cai{e portion 




5. Your uniform size: 1 
a. Chest or bust 




. b. Waist' 




. - c. Length 


• ■ 


6. Area of storage space 




7. Area'of storage bin 





8. Area of wrapping paper 


t 


9. Capacity of dishwasher 




10. Capacity of steam jacketedkettle 




11. Capacity of ladle 




12. Capacity of coffee urn measure 


> 


13. Cap!^CjtyofNo.lO((an(full) 




14. Mass,of No.lOcan(full) 


t 


15; Massiof potato 


f 


16. Mass of meat portion ' ]j 




17. Mass of hot dog 
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'18. Temperature of hot holding area 



l9. Temperature of freezer 



20, Temperature of refrigerator 



21. Trfliperature of.sterilizing water 



22. Pressure in a pressure cooker 



23ci Dilution ratj! of concentrated liquid 
^cleaner 



24. Dilution rate of powdered cleaner 



25. Energy vdlue of an apple 

26, - Energy i|alue of a serving of meat 



27. ' Planned energy value by portion 
size for a menu . 



28. Energy requirements of an adult 
female 




Exercise 
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UNIT 




•;' ;DBJECnVE" 

The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



Suggested teaching sequence 

1 . Make available the information Sheets 
(3 • 8) and the associated Exercises 
(8 -14), one at a time. ' 

■ 2. As soon as you have presented the 
Information, have the students complete 
each Exercise. - 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND ' 
' TEST. . 



4. Test {)erforniance by using Section B of 
"Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 



Centimetres and Millimetres 




1 2 3 4 5 6 




2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7ram = 0.7ctti,5o57mm = 5 cm + 7 mm' i 

= 5cm + 0,7cm / , 

= 5.7 cm. Therefore 57 mm is the sai/ as 5,7 cm. 

Now^measure the paper clip. It is 34 nim. This is 'the same as 3 cm + _mm. Since each 

toillimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm, So, the paper clip is 

34 mm = 3 cm + 4 mm ' - 

= 3 cm + 0.4 cm ' ' • 

■ = 3.4 cm. This means that 34 mm is ti^ same as 3.4 cm. 



Information Sheets 



Now you try some. 
J 

a) 26mm = 

b) 583nim^ 
, c ) 94 mm = 
/d) 680mm = 



.cm 
.cm 
.cm 
.cm 



e) 132 mm = 

f) 802mm = 

g) 1 400 mm 

h) 2 307mm 



cm 
cm 
cm 



Exercise 8 
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— ^ 

{^etres, Centimetres, and Milliffij|fes 

There are 100 centimeties in one metre. Thus, 

2d^ 2xl00cm' 200cin, 
' 3in* 3xlO0cm- 300cm, 

8in' 8x 100cm" 800cm, 
36in' 36^100 cm " 3 600 cm. 

There are 1 000 millimetres in one metre, so 

2ni» 2x1000™" 2000mm. ' 
3m' 3x1 000mm" 3 000 mm, 
Bm" ftxlOflOmn" 6000mm, 
24 m '24x1 000 mi" 24 000 mm. 
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From your work with decimals you should know that , 

one-half of a metre can be written 0,5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm 
" (twenty-five hundredths of a centimetre). 

This means that if you want to change three-fourths of a qjietre to 
millimetres, you would multiply by 1 000. So 

0.75 m» 0.75x1 000 mm • / 
75 

^ jgj X 1 000 mm 

" , 1 000 ' ' 

* 75xl0O"«" 

« 75x10 mm 

- 750 mm, This means that 0.75 m * 750 mm. 



Information Sheet 4 



Fill in the following chart. 



38 



ipetre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 . 


1000 


2 ' 


200 




3 






9 










5000 


74 






(i,8 


80 




0.6 




600 /' 




i,5 








H8 




639 
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Millilitres to Litres 

There are 1 000 millilitres in one litre. This means that . 

2000millilitifesi8the$aineas2litres, / 
' 3 000 mill the same u 3 litres, 
4 000 ml is the same as 4 hires, 
12 000 mils the same as 12 litres. 

Since there are 1 000 millilitres in each litre, one way to change milli' 
litres to litres is to divide by 1 000, For example, ■ 



Or 



1000 

1 000, ml -75(55 litre •! litre. 



*2000 

2 000 ml "YqqJ litres "2 litres. -/ 

And, as a final example, *<S • - 

28 000 

28 000 mL " -j^ to "28 litres, 
• • . 

What if somethiftg holds 500 ml? How manj^ litres is this? This Is 
forked the same way. \ 

500 ml'--!^ "t" ' ""'S ''tff (five-tenths of a litre ), So 500 ml 
is the same as one-half (0,5) of a M 

** ,. 

Change 57 millilitres to litres: ' ■ 

57 ml litM^' 0.057 litre (fifty-seven thousandths of a' 



litre). 



, Information Sheet 5 

Now you try some. Complete the following chart. 



'millilitres 


litres 


(ml) 


(1) 


3000 


3 


6000 






■ 8 


14 000 






i3 


300 


0.3 


700 


0,9 


250 






0,-17 
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Litres to Milliiitres 

What do you do if you need to change litres to milliiitres? Remember, 
there are 1 000 milliiitres in one litfe, or i litre = 1 000 ml. 



So/ 



2 litres = 2 x 1 000 ml = 2 000 ml, 
7 litres = 7 x 1 000 ml = 7 000 ml 
13 litres >=lo x 1 000 ml =13 000 ml, 
O.e&fitre = 0.65 X 1 000 ml = 650 ml. 



Now you try some. Complete the follpwing chart. 



Information Sheet 6 



litres 
I 


milliiitres 
ml 


8 


8000 


5 




46 






32000 


0.4 




0.53 






480 



Exercise t1 



Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000gramsisthesameas2J(ilograms,' : 
5 000 g is the same as 5 kg, ^ 

■ 700 g is the same as 0.7 kg, and so on. 

\ 

To change from grams to kilograms, you use the same procedure for 
changing from milliiitres to litres. 



Try the following ones. 



Information Sheet 7 



gnmi 
K 


idlogrami 

^ . 


4000 


4 


9000 




23000 






8 


' B 




275 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 .kg= 4 xlOOOg= 4 000 g, ' 
"•23^ kg=*23 xl00pg = 23 000 g, 
0,75 kg = 0.75xlO0i)g= ' 7^0 g. 



Complete the following chart. 



Information Sheet 8 



kilograms 
kg 


grams 
% 


7 


■ 7 000 " 


11 






25000 


0.4 




0.63; 






175 



Exercise 13 



Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents .by completing these statements. 



a ) 50 cm steam table pan is 

b) ISSOmlofrailkis . 

c ) 22.8 cm diameter pie is _ 
d)4536gof sugar is 



e ) 20cmfrenchknifeis . 

f ) 0.125 litre of orange juice is 

g ) 500 kg of sugar is 



h ) 0.5 litre of concentrate is 
i )2mshelfis ' . 
1 1 500 g of sugar is ' 



k ) 500 ml of cream is 

1 ) 0.5 1 of potatoes is 

D) 10 m of wrapping pape; is. 
n ' 5 cm bolt is 



mm 
mm 

M 

mm 
ml 

t 

ml 
mm 

kg 

1 

kg 

cm ■ 
mm 



0 ) 250 g of shortening is 
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OBJECTIVE 

■Of- 

The student wiO recognize and use 
instruments, tools, and devices for mea- 
surement tasb in tliis occupation. 

• Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary. ' 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 20% 
and measure within 2% Accuracy. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary 
measuring tools and devices (rules, 
scales, °C thermometer, measuring 
cup) and display in separate groups , 



' 2. Have students examine metric topi* and 
instruments for distin^ishing character- 
istics and compare them with jJustomary 
tools and instruments, 

3. Have students verbally describe charac- 
teristics. 

4. Present or make available Information 
Sheet 9 arid; Temperature Visual located 
0Mage26/ 

5. *Mix metric and Customary tools or 

. equipment at leariiing station. Give 
' studerl^ Exercises 15 and 16. 

6. Te§t performance by using Section C, 
. of"! 
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SELECTING AND USING 

METRIC INSTRUMENTS. TOOLS AND DEVICES 

Selecting an improper serving utensil or misreading a scale can result in Ipss of 
portions and increased food costs, or a food product being prepared that does not 
,meet quality standafis for the establishment. For example, selecting an 8 oz. (240 
mi) ladle instead of No. 8 dipper (120 ml) for serving creamed dried beef will mean 
you can serve only hdHfi many as you should. Here are some suggestions: 

1. Find out in advance whether Customary metric units, utensils^ 
. equipment, or products are needed for a given task. 

■ 2. Examine the tool or equipment before using it. » 

3. Hie metric system is a decimal system. Look for units marked off . 
in whole numbers, tens or tenths, hundreds or hundifedths. 

4. Look for metric symbols on the tools or gages such asm, mm, kg, g,kPa. 

5. Look for decimal fractions (0.25) 01 decimal mixed fractions (2.50) 
rather than common felctions(^^). ^ 

6. Some equipment may have a special metric symbot such as a block M 
to show that it is metric. 

7. Don't force devices or parts ofquipment^which are not fitting properly. 

8. Practice selecting and using equipment and utensils. 




Information Sheet 9 
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WHICH TOOLS TOR THE JOB? 



MEASURING UP 



— ^ ' -^^ —. . ■ 

PrSiCtlCG find OrPniJrp tn rfprnnnctrafo vnnr •jKilifu 
♦Mvvivw ^i^pfuc lu uciiiuuaMalc yuui aDlJllY 10 lucriri/y 

sefeci, and use metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task. 


For the tasks below, estimate the amount to .within 20% of •, 
actual measurement, and verify the estimation by measuring to 
wit|n 2% of actual measurement. 


i . ; 

1. Measure out '30 grams of meat. 

2. ' Select a pan that will fill 1/3 of an opening in the steam table. 

3. Set a senice place at a table with all serviceware 1 cm from 
the edge of the table. 

4. Calculate the number of 10 cm x 10 cm servings you will be ' 
able to get from a full ste5im table pan, 

5. Measure and dilute cleaner to be used in cleaning a hot cart. 
^ Chectproper temperature in the refrigerator or a storage area. 

7. Prepare and make a Mt jello recipe. 

8. Select the correct preparation bowl to hold 1 dOO ml of gravy. 

9. Measure out the quantity of salt to be used for making a 
cookie recipe. 

10. Determine the capacity of a coffee urn. 

11. Check the storage area available on a refrigeratioi\ or storage 
shelf. - 

• ; 

1 ' 




Estimate 


Verify 


1. Measure out 46 grams of meat. 






2. Select a pie tin |o hold a 23 cm 




■ 


3, Find the numhpr nf 1 1 0 a nnr, 
tions of vegetable you can get 
from a package or container of 
frozen food. 




■.•fi 


4. Find the number of 8 cm X 8 cm 
servings you will be able to 
obtain from a preparation pan. 






5/ Measure the volume of cleaner ^ 

tf) hp miypri with wafor fnt 

cleaning a hot cart< 






6. ' Set the proper temperature in 
the refrigerator or a storage area. 






7. Measure oufa quantity of fruit - ^ 
to be used in a jelld recipe. > ? 

— - — 






8. ?ind the capacity of a sauce pant ' : 






9. Mix or heat water to the proper 
^ temperature fpr sanitizing dishes 
or pans. 






10, Det«rmine thecapacity of a 
storage container. 






11. Describe and/or cut a portion of 
meat required td meet a pre- 
scribed standard or diet 
1 — . L 
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UNIT 




OBJECTIVEi 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• Gijren a Customary unit, state the re- 
placement unit. 

■ I* 

SUGGESTED TEACHING SEQUENCE 

1, Assemble packages and'containers of 
materials. ^ 

■ 2. Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. Test performance by using'Section D of 
, "Testing Metric Abilities." ■ 




METRIC-CUSTOMARY EQUIVALENTS 



During the transition period tW will be a need for finding eouivalents between systems, 
Conversion tables list calculated equivalents between the two systerfl^ When a close, equivalent 
is needed, a conversion tq,ble can be used to find it. follow these steps 

1. Determine which conversion table is needed.^ 

. 2. Look up the known number in the appropriate column; if not listed, find numbers you 
' can add together to majce the total of the known number. 

3. Read the equivalent(s) from the next column.. . *. 

Table^ on the next page gives an example of a metric-Customary conversipn table which 
you can \M for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part Zand Part 3. 

Below is a table of metric-Customary equivalents which telU you what the metric replace-' 
ments for Customary units are.* This table can be used with Eftrcise 17, Part 1 and Part 3. The 
symbol * means "nearly equal to." , 



1cm* 0.39 inch 
Im* 3.28 feet 
Im* 1.09 yards 
'•1km* 0.62 mile 
1 cm^ * 0.16 sq in 
lm^*10.^sqft 
' " Im^ *1.2sqyd 
1 hectare * 2.5 acres 
1 cm^ * 0.06 cu in 
lm^*35.3cuft 
1 m^ * 1.3 cu yd 



linch 
Hoot 
lyard 
Imile 
Isqin 
Isqft 
Isqyd 
lacre 
leu in 
leu ft 
leu yd 



* 2.54 cm 

* 0.305 m , 

* 0.91m ■ 

* 1.61 km 

* 6.5-.cm^ 

* o.i^^W 

*0.8m^ 

* 0.4 hectare 

* }6.4 cm^ 
*0.03 ra^ 
*0.8m^ \ 



lml*0.2tsp 
1ml* 0.07 tbsp 
11*33.8 floz 
11*4.2 cups 
11*2.1 pts 
■ n*1.06qt 
11* 0.26 gal 
1 graiii * 0.035 oz 
1kg* 2.21b , 
1 metric ton *'2205 lb 
IkPa* 0.145 psi 



ltsp*5ml 
1 tbsp * 15 ml 
lfloz*29.6ml 
1 cup* 237 ml 
Ipt* 0.471 
Iqt* 0.951 
1 gal* 3.79 1 
loz*28.3g 
lib* 0.45 kg 
1 ton* 907.2 kg 
1 psi* 6.895 kPa 



•Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Memrement. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215. 1975, 



J' 
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CONVERSION TABLES 



- GRAMTOOUN 


CE 




1 

OUNCETOGRAM 


CULINARY MEASURES 
TO METRIC (APPROXDlAn) 


f 0(. 


f 0 Oi. 


' f , «■ 


»• 1 


01. f 


OttDeii(lhid) MDIIItM 


'■■ m 3.63 


10 0.36 


1 0.04 


10 288 


1 28 


l/6|lt?.) 5 ' 
1/2 (inn.) 16 

1 80 V 

2 (1/4 cup) 60' 

3 90 
4(l/2cttp) 120 
6 , 150 

6 (8/4 cop) ISO 

7 210 
8(lcup) MO 
16(2qipi>lplBt) m 

.24(3cup() 720 
l32(4capi»lqMrt) 960(0.9&l| 
'64(8cupi>l/2(doa) 1920 (l.i1) 
128(16capi>lfriloD) 8840(8.81) 


200 7.06 


20 0.71 j 


2 0.07 


20 667 


2 67 


300 10.63 


30 1.06 ^ 


3 0.11 


30 860 


3 85 


400 14.11 


40 1.41 


4 0.14 


40 1134 


4 113 


600 17.64 


SO 1.76 


6 0.18 


50 1417 


i 14^ 


600 2U6 


60 112 


6 0.21 


60 1701 


6 170 


700 24.70 


70 2.47 


7 0.26 


70 1984 


7 198 


800 28.22 ; 
1 


80 2t82 


8 0.28 ' 


80 2268 


8 227 . 


900 81.76 ! 
lOQQ. 35.27 \ 


90 3.17 


9 - 0.32 


90 2651 


9 265 



KILOGRAM 


lip POUND 


POUND TO KILOGRAM 


MILULTTRES TO FLUID OUNCES 


FLUID OUNCES TO MILLILITRES 


kf lb. 


hi ' 


!b. k( 


lb. kg 


1 

ml fl.a. 


mi id. 


ml fl.01. 


11. M. ml 


fl.01. ml 


fl,oi. ml 


10 22.0 


1 f " 


10 4.6 


1 0.5 


100 8.4 


10 .3 


1 .03 


10 295.7 


1 29.6 ^ 


.10 8 


20 44.1 


1 4.4 


20 9.1 


2 0.9 


200 6.8 


20 .7 


2 .07 


20 691.6 


2 59.2 


.2 6 


30' 66.1 


3 6.6 


30 13.6 


3 1,4 


300 10.1 


SO 1.0 


3 .10 


30 887,2 


8 88.7 


,3 9 


40 88.2 


4 8.8 


40 18,1 


4 1.8 


400 13.5 


40 i.4 ' 


< .14 


40 1182.9 


4 118<3 


.4 12 


SO 110.2 


5 11.0 


50 22.7 


5 2.3 


500 16.9 


50 1.7 


6 .17 


50 1478.7 


5 147.9 


.6 15 


60 132.3 


6. m 


m 27.2 


6 2.7 


600 20.3 


60' 2.0 


6 ,20 


60 1774,4 


6 177.4 


.6 18 


70 154.3 


7 15.4"^ 


70 31.8 


7 3.2 


, 700 23.7 


70 2.4 


7 .24 


70 2070.2 


7 207.0 


.7 21 


80 176.4:1 


8 17.6 


80 , 36.3 


8 3.6 - 


- 800 27,1 ■ 


80 2.7 


'8- .27 ■ 


80— m9 


-8 286.6 


A'~U " 


90 198.4 r 


' 9 19.8 


90 40,8 


9 4.1 


900 30.4 


90 3.0 


9 JO 


90 2661.6 


9 266.2 


.9 27 


100 220.6 


100 45.4 



6 J(4.9mi)>ltiMpooo 
16ml(14.8ml)'ltihl«<>OM 



ltMpooa4ml|iQ] 
Itibli^woa'UmKmml)"^ 
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ANY WAY YOU WANT IT 



1. You are working in the dietary department of an extended health 
care center. Witii the change to metric measurement some of the 
things you order, sell or use are marked only in metric units. You 
will need to be familiar with appropriate Customary equivalents 
in order to communicate with customers and suppliers who use 
Customary units. To develop your skill use the 
Table on Information Sheet 10 and give the approximate 
. metric quantity (both number and unit) for each of the 
following Customary quantities : 



Customary Quantity 



Metric Quantity 



a) 10 in. dinner plate 



b ) 5 oz. juice glass 



c ) 25 lb. bag of turnips 



d) 14 in. drain board on sink 



e \ 5gal.offrehchfryeroil 



f ) 20 qt. stock pot 



g) 13 in. X 17 in. serving tray 



h) 3 in. paring knife, 



i ) 30 gal. garbage can 



j ) 9 in. pie tin 



k) 4 in. by 4 in.' serving of meat 



) 2 in. by 2 in. serving of cake 



m) Ipt. of vanilla 



n) 1/2 in. thick portion of cake 



o) 16oz.ofmilk 



■ 2. Use the conversion tables from Table 3 to convert the following: 



aO 14oz. = _ 
b)30g=__ 
■'■ c)16fl.oz.= 
d)180ml = 



g 

oz. 
ml 
oz. 



3. 



lbs. 
ml 

fl.oz. 

oz. 

ml 



e-) 151bs.= ■ _ 

f V 9kg= ^ 

g ) 6 fl. oz. = 

hU80ml = 

i)lkg= : 

j ) 32fl.oz.= 

Complete the Requisition Form using the items listed. Convert 
the Customary quantities, to metric before filling out the form. 
Complete all the information (Dale, For, Dept., etc.). 

Requisition the following supplies: 

a ) 1 case of 10 inch dinner plates 

b ) 1 case of '3 ounce juice glasses 
>c) 2 each 20 gallon garbage cans 

d) 5 gallons of french fryer oil 

e ) 4 each 13 inch by 17 inch serving trays 




REQUISITION 



Date ^ 



For 



Dept. 



Date Wanted^, 



Deliver'to 



QTY 



S 



UNIT' 



ITEM 




Reque^d by 
Approved by 
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SECTION A. ^ 

1. One kilogram is about the mm 
ofi: 

(A) nickel 
V [B] apple seed 
• [C] basketball 

[D| Volkswagen "Beetle'V ' 

2. A square metre is about the 
area of: 

[A] this'sheet of paper' 

[B] a card table top « 
[Cj a bedspread 

[D| a postage stamp 

3. Measurements of dry ingredients for 

cupcakes are usually given in : 

t 

[A] kilograms' 

[B] fitres^ 

[C] metres • 

[D] miUigrafflS 



6. The correct way to write twelve 
thouund miUimetttt it: 

[A| 12,000 mm.' 

[B| 12.000 mm 

[CI 12000mm 

[D] 12000 mm 

SECTION B 

7. A utetuil 20 centimetres long 
also has a length of: 

[A] 2000m0limetre8 

[B] 2 millimetres 

[C] 200 millimetres 

[D] 0.2 millimetie 

8. A 454 gram can of ground cloves 
is the same as: 

[A] 4.54 kilograms 

[B] 0.454'kilograi9 

[C] ^ 0.045 4 kilogram 

[D] 4 549 kilograms 



4. 'Milk used for making instant 
pudding is measured in: 

[A] metres 

. [B] pascala 

[C] millflltws. - 

[D] centimetres 

5. The correct way to write twenty 
grams is: 

[A] 20gms . ^ 

[B) 20Gm. 

[Cj 20 g. * ^ 
[Dj 20g 



jECriONC 

9. For measuring centimetres you 
• would use a: 

[A] ruler 

[B] scale ' 

[C] measuring cup 

[D] pressure gage ^ 

10. For measuring kilopascals you 
. would use a:. 

[A] ruler 

[B] pressure gage 

[C] measuring cup 

[D] scale 



U. Estimate thelength of the line 
sepent below: 
|_ ^ —\ 

[Al 23 grams 

[B] 6 centimetres 

[Cj 40 millimetres 

[D] 14 pascals ^ 



12. Estimate the length of the line 
segment below: 

I I , / 

[A] 10 millimetres 

[^] 4 centimetres ^ 

{C] 4pascab 

[D] 23 milligrams 

SECTION D 

13. The metric unit which replaces 
the calorie is: 

[A] kilojoule 

[6] Celsius 

[C] pascal 

[D] kilopascal 

14. The metric unit which replaces 
the dry. ounce is; 



Use this conversion table to 
answer questions 16 and 16. 



[A] millilitre 

IB] centimetre 

I 

[C] j gram ^ 

[D] kilopascal 



ml 


fl.oz. 


ml 


fl.oz. 


100 

Ivv 




10 


3 

•V 


200 




20 


.7 


800 


lo.r- 


30 


1.0 


400 


13.B* 


40" 


1.4' 


soo 


16.9 


'bo 


1.7 


600 


20.3 


60 


2.0 


700 


23.7 


70 


2.4 


800 


27.1 , 


80 


2,7 


900 


30.4 


90 


3.0 



15. 1!he equivalent of 480 ml it; 
{A] 13.4 11. oz. 
(B] 218fl.oz. . 
(CI 480fl.oz. 
(D) 16,2fl.oz. 

16. The equivalent of 230 ml is: 

(A] 2.0fl.oz. 

[B] 16.4fl.oz. 
[CK7.8fl.oz. 
(DI '4.5fl.oz. 
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TESTING METRIC ABILITIES 



ANSWERS TO EXERCISES AND TEST 



■■■i 25 



EXERCISES 1 THRU 6 



The answers depend on the items 
used for die activities. 



EXERCISE 7 

' Currently accepted metric units of 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
now. so ||iswers may vary, 

EXERCISES . . 



a) 2.6 cm 

b) 58.3 cm 

c) 9.4 cm 

d) 68.0 cm 

EXERCISES 9 THRU 13 



e) 13,2 cm 

f) 80.2 cm 

g) 140,0 cm 

h) 230.7 cm 



Tables are reproduced in total, An- 
swers are in parentheses. 

Exercise 9 



metre 


centimetre 


millimetre 


m 


cm> 


mm 


1 . 


100 


.'1000 


2 


200 ' 


•(2 000) 


3 


(500) 


(3 000) 


9 


•(900J' 


(9 000) 


(5) 


(500)" 


5 000, 


74' 


,(7 400)' 


(74 000) 


0.8 


80- 


■ . (.800) 


0.6 


(60) 


600 


^0.025) 


2.5,, 


■ 25 


(0.14«) 


ai.8) 


148 


(6.39) 


. 639 


(6 390) 



^ Exercise 10 



Exercise 13 



Part 2. 



|T| TMEC 




irUiiiiiucs 
ml 


•1 


3(]00 


3 


6 000 


(6) 


(8 000) 


8 


(14 000) 


(14) 


(23 000) 


S3 


300 


0,3 


700 . 


'(0.7) 


(900) 


0.9 


250 


(0.25) 


. (470) 


0,47 


, 275 


(0,275) 


Exercise 11 


litres 
1 


millilities 

ml ' 




. 8000 




(oOOO),^ 


■ , 46 * ■ 


(46 000) 


- (32) 


32 0(i0 


0.4 


(400) 


/ 0,53 


. (530) 


(0,48) 


480 


Exerci^l 12 


grams 


kilograms 
kg 


4 000 


4 


9 000 , 


(9) 


^ 23 00O 


(23) 


(8 OOOl 


8 


'300* 


- (0.3) 


275 
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kilograms , 
kg 


grams 
g 




7 000 


11 


(11 000) 


(25) 


25000 


0.4 


(400T 


0,63 


(630) 


(0.175)- 


175 



Exercise 14 

a) 500 mm i ) 2 000mm 

b) 1.58 litres j ) 0.5 kg 

. c) 228 mm k) 0.5 litre 

■ d) 4.536kg 1 ) 500kg ' 

' e) 200 mm m) 1000 cm 

f) 125ml 'n) 50mm 

g) 0,5t' o) 0.25 g 

h) ' 500 ml 

k EXERCISES 15 and 16 .' 

The answers depend on the 
items used for the activities. 

EXERCISE 17 ^ 



.396g.. 
1.06 (^^' 
473.1 ml 
6.1 oz. 
6.8 kg 
19.8 lbs. 
177.4 ml 

16.2fl.oz. 
35,27 oz. 
946.4 ml 



Part 3. 

'a) 25,4cm 

b) . 148ml 

c) 75.8 litres 

d) 18.95 litres 

e) 33.02 cm by 
43,18 cm 



TESTING METRIC ABILITIES 



Parti. 



b 
c 
d 
e 
f 
g 

h) 



25.4 cm i ) 
148ml ''j ) 

11.25 kg k) 
35.56 cm 

18.95 litres 1) 
19 litres 

33.02 cm X m) 

43.18 cm r\) 

7.62 cm o) 



113.7 litres 
22.86 cm 
10.16 cm by 

10,16 cm 
5.08 cm by 

5.08 cm 
0.47 litre 
1.27 cm 
473.6 ml 



1. C 

2.. B 

3. A 

4. C 

5. D, 

6. D 

7. C 

8. B 



9. A 

10. B 

11. B 

12. A 

13. ,A' 

14. C' 

15. D 

16. C 



5.5 



TEMPERATURE 




m 

90 

SL 
JL 

« 

30 



M6 



06' 
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Boiling 100'C 

Water terhp. for sanitizing 85^ C 



Hbt holding temp, 60«(r" 




""Water temp, for general cleaning 
43^C 



Dry storage temp.22^C 



Refrigeration temp. 5^C 
Freezing O^C 

Freezer temp. -24^C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
. IN EXERCISES 1 THROUGH 5 

(* Optional) 



UNEAR 

* Metre Sticks 

Rules, 30 cm 

Measming Tapes, 150 cm 
, *Height Measure 
'*MetreTape,10ra 

•Trundle Wheel , 

Area Measuring Grid 

volume/capacity" 

Ik *Ne8ting Measures, set of 5, 
* 50mM 000ml 
Economy Beaker, set of 6, 
SlTraMOOOral 

Metric Spoon, set of 5, 
. lml-25ml 

Dry Measure, set of 3, 
50, 125, 250 ml 

Plastic Litre Box 

Centimetre Cubes 




MASS. 

Bathroom Scale 
*Kilogram Scale 
^Platform Spring Scale 
3 kg Capacity 
.10 kg Capacity 
Balance Scale with 8-piece 

mass set 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 
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SUGGESTED METRIC TOi)LS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools heeded to complete Exercises 6, 
15, and 16 are indicated by *V 

c, 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cott«ir pins, etc. 

B. Drill Bits-Individual bits or sete, 1 mm to 13 mm range 

C. VemierCaliper-Pocket slide type, 120 mm range 

D. Micrometer-^utside miaometer caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to I mm range 

F. Metre Tape-50 or 100 m tape 

G. Thermometers-Special purpose types such as a clinical 
thermometer 

* H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coohng systems, etc. 
I. Tools-Metric open ei)d or box wrench sets, socket sets. 



J. Weather Devices-Rain gage, barometer, humidity, wind 

velocity indicators 
K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 

etc. 

L ' Velocity-Direct reading or vane type meter 

M. Road Map-State and city road maps 

N. Congers-Buckets, plastic containers, etc., for mixing 



0. Containers-Boxes, buckets, cans, etc., for mixing and 

storing dry ingredients " ■ 

. Most of the above items may be obtained from local industrial, 
hardware, and school suppliers; Also, check with your school district's 
math and science departments and/or local industries for loan of thei;,' . 
metric measurement devices, . " < > 

' Measuring devices currently are not available, Substitute devices (i.e., thermometer)' • 
may be used to complete the meaiurementtasit. ' : 



Tools and Devices list 



REFERENCES 



Implemeitting the Metric System in Ho^pitol Food Premtion, by Derieth Rone 
and Eljubeth M. Prikes. Jouml o0\e Amemn Dietetic Association, v67, 
; October 1975, pagM 361-3. 

Article describing the convej^on of Kcipes, coAvenion of equipment uied 
for weighing and meaiuring, and training of employees in the uie of converted 
lecipes and equipment at the Univenity of Kaniai Medical Center. 

Let's Memre Metric. A Teacher's Introduction to Metric Measurement Divi- 
' sion of Educational Redesign and Renewal, Ohio Department of Educa- 
tion, 65 S. Front Street, Columbus, OH 43215; 1975, 80 pages; $1.50, 
must include check to state treasurer. 

Activityoriented introduction to the metric system designed for indepen- 
dent or group inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situation^; laboratory activities foi^individuals or 
groups. Templates for making metre tape^ litre box, square centimetre grid. 

Measuring wUh Met^k or, How to Weigh o Gold Brick with c Meter^Stick 
Metrication Institute of America, P.O. Box 236, Northfield, IL 60093, 
1974, 23'ni^in., 16 mm, sound, color; $310.00 purchase, $31.00 rental, 

* Film presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, area, volume, and mass are illustrated in interesting 
andf nforgettabte ways. 

Metric Education, An AnnotQted Bibliography for Vocationaly Technical md 
Adult Education, Product Utilization, The Center for Vocational Edu* 
cation, The Ohio State University, Columl/us, OH 43210, 1974, 149 
pages; $10.00. 

Comprehensive bibliography of instructici|Da] materials, reference mate- 
rials and resource list for secondary, post'Secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu- 
pational clusters, types of materials, and educational level 

Metric Education, A Position Paper for Vocational Technical and Adult 
Education. Product Utilization, The Center for Vocational Education, 
The Ohio State University, Columbus, OH 43210, 1975, 46 pages; 
, $3.00. 

Paper for teachers, curriculum developers, and administrators in voca> 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the ifhpact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. 



Metrics in thfi Kitchen, by Mary Darling. Agricultural Extension Service, 1974, Bulletin 
^ 1 Room, 1 Coffey Hall, Univenity of Minnesota, St. Paul, MN 55108, 4 pages, . 
$.10, paper, 10% discount for 100 or more copies. 

Brochure on future applicationi of metric for food prepantion In the home. 
Pcfitive and practical approach. Describe fi?e statu toward indiTidual adoption 
of metrici. Diicuaiei limited effects of metricitioQ on food preparation, tem- 
perature, nutrition, and food shopping. Preienti six bMic metric units, coove^ 
sion table for cooking temperatur«i, and metric«cuitomary convenion table. 

Metrication ,.,lts Effect on Food Preparation, by Charlette R^e Walker. American 
Metric Journal v2 ni,page 361, July/August 1974. 

Article describing independent itudy on metrication in food preparation for 
consumer and homemaking reference. Deicribei implications for liquid and 
dry measurement j measuring 4>ooni, oven and range temperature convetnoni, 
and convenion of recipes. Editor notes author hu coined some terms not 
considered ''standuid.'' 

Metric SUPPLIERS 

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401 

Instructional quality ruin, tapes, metre sticks, cubes, hei^t measures, 
trundle wheels, measuring cups and spoons, penonal scales, gram/kilogram 
scales, feeler and depth gages, beaken, thermometen, kits and other aids. 

Ohaus Scale Corporation,. 29 Hanover Road, Floriiam Park, NJ 07932 

Instructional quality and precision balances andacales, plastic calipen and 
stackable gram cubes for beginnen. 

INFORMATION SOURCES 

American Home Economics Association, 2010-Mas8achusetts Avenue, NW, 
Washington, DC 20036 

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036 

Charts, posten, reports and paSnphlets, Metric Reporter newsletter. National 
metric coordinating council nlpresenting industry, government; education, 
professional and trade ojgmzations. 

Association of Home Appliance Manufacturen, 20 I^rth Wacker Drive, Chicago, 
IL 60606 

Tradeayociation developing product standards, the use of measurement units, 
mj^tricpractices, and coordinating the metric changeover in the appliance 
.industry. 

National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce, Washington, DC 20234. I'^r 
Fr«e and inexpensive metric charts and publications, also lends films and 
displays. 
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